It has been shown that the type-D personality is associated with certain psychiatric symptoms, including anxiety, depressive symptoms, and post-traumatic-stress disorder. 8 In addition, both social and general anxiety were observed in general population with type-D personality. 9 It was also reported that each type D subscale (NA and SI) was related to cortisol reactivity to stress. 10 Recently, it was found that type-D personality was related to depression in parents of children with leukemia. 11 Michal et al., 12 in a study of a general German population, were the first to find an association between the type-D personality and suicidal ideation. However, no previous studies have investigated the potential link between the type-D per-sonality and suicidality including suicide attempt and suicial ideation in patients with major depressive disorder (MDD).
The present study tested the hypothesis that depressed patients with type-D personality are associated with increased suicidality. Thus, the aim of this study was to clarify the relationship between type-D personality and suicidality, including the history of suicide attempt, and suicidal ideation in patients with MDD.
METHODS
Eighty-six outpatients aged between 18 and 65 years who met the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) text revision criteria for MDD were recruited from Ilsan Paik Hospital from 2011 to 2013. The MDD diagnosis was determined in all subjects by trained psychiatrists. Subjects who had psychotic symptoms, any additional mental disorders on axis I or II of the DSM-IV, or major medical and neurological disorders were excluded in order to reduce possible bias. None of the subjects had a history of hypomanic or manic episodes.
The subjects were stratified into two subgroups according to the presence of type-D personality (using DS-14) and history of suicide attempt (yes vs. no) (by interview) and compared to each other. All demographic and clinical variables were measured before the beginning of the medication. Depression severity was evaluated using the Hamilton Depression Rating Scale (HAMD). 10 Furthermore, the DS-14, 3 the Beck Hopelessness Scale (BHS), 7 the Barratt Impulsiveness Scale (BIS), 11 the Hamilton Anxiety Scale (HAMA), 9 and the Beck Scale for Suicidal Ideation (BSS) 6 were applied. Validation studies of the Korean versions of all of these scales, with the exception of HAMA, have confirmed their validity and reliability as good psychometric tools. [13] [14] [15] [16] The study protocol was approved by the ethics committee of Inje University Ilsan Paik Hospital, and written informed consent to participate was obtained from all patients before beginning the investigation.
Statistical analyses were performed using the statistical analysis system (SAS) version 9.3 and Intelligent Statistical Analysis Tool (SALT) version 2.5 software packages, and all results are reported as mean±SD values. The demographic and clinical variables of the two subgroups were compared using Student's t-test, the chi-square test, correlation analysis (Pearson's correlation), and multiple linear logistic regression. All tests were two tailed, and group differences were tested at the p< 0.05 level.
RESULTS
In the present sample of 86 subjects with MDD, the age and HAMD score were 40.15±14.02 years (mean±SD) and 17.77± 4.77, respectively. The prevalence of type-D personality in these subjects with MDD was 75.6%.
The subjects were divided into two groups according to the DS-14-confirmed presence or absence of type-D personality, and several variables were compared between these groups ( Table 1 ). The subjects were also divided into two groups according to whether or not they had a history of suicide attempt, with group comparisons also being performed ( Table 2) .
The BSS, BHS, and BIS scores were higher for the group with type-D personality than for the group without this personality (p=0.004, 0.01, and 0.003, respectively) ( Table 1) . However, the HAMD and HAMA scores did not differ between these groups (Table 1) .
In addition, the BSS, BHS, and SI scores were higher for the group with a history of suicide attempt than for the group without this history (p=0.0000004, 0.003, and 0.033, respectively) ( Table 2) . Although there was a tendency for the total DS-14 score to be higher in the group with a history of suicide attempt, the difference did not reach statistical significance (p= 0.064) ( Table 2 ). The HAMD, HAMA, BIS, and NA scores did not differ significantly between these two groups. There were (Figure 1-3) .
Multiple linear logistic regression analysis revealed significant relationships between the total BSS score and total BHS, NA, and a history of suicide attempt (p=0.000002, 0.022, and 0.000006, respectively) ( Table 3) .
DISCUSSION
The findings of this study demonstrate the existence of differences in suicidality between depressed patients with and without type-D personality. Namely, it appears that the type-D personality is associated with suicidal ideation and a history of suicide attempt. No previous studies have investigated the relationship between type-D personality and suicide attempt or suicidal ideation among patients with MDD.
It has been established that individuals with a type-D personality and cardiovascular disease present with more psychological problems and a worse outcome. 4 For example, the type-D personality was associated with increased symptoms of anxiety and depression in patients with cardiovascular disease, independent of sociodemographic and clinical risk factors. 8 Similarly, type-D personality in cardiovascular patients was found to be associated with psychological distress and an unhealthy lifestyle. 17 In addition, a recent meta-analysis found that the type-D personality was an independent correlate of impaired patient-reported physical and mental health status in various cardiovascular patient groups. 18 Most studies of type-D personality have focused on cardiovascular patients. However, it was recently found that the risk Total BHS of psychological distress was four to five fold higher in elderly individuals with type-D personality. 19 In addition, both depression and type-D personality were found to be present in 36% of medical students at a medical school in West Bengal. 20 Furthermore, a link has been demonstrated between type-D personality and suicidal ideation in the general population in Germany. 12 These findings are consistent with those of the present study. Despite the lack of significant differences in total HAMD and HAMA scores between groups with and without type-D personality, the total BSS and BHS scores did differ between these two groups ( Table 1 ). This suggests that depressed patients with type-D personality are more vulnerable to suicidality than those without type-D personality, even when the MDD severity is identical. In addition, the total BSS, BHS, and SI scores were higher in the group with a history of suicide attempt than the group without this history, despite the total HAMD and HAMA scores not differing between these two groups (Table 2) . Thus, it appears that previous suicide attempts can increase the possibility of reattempts, since the total BSS and BHS scores were also higher in the group with a history of suicide attempt. Intriguingly, the SI score (a subscale of DS-14) was higher in the group with a history of suicide attempt than in the group without this history. Thus, the type-D personality appears to be related to suicidality in patients with MDD.
There were positive correlations between the total DS-14 score and the total BSS, BHS, and BIS scores (Figure 1-3) . These results also indicate the existence of correlations between type-D personality and suicidality and impulsivity. Furthermore, multiple linear logistic regression analysis revealed that suicidal ideation (BSS) is related to hopelessness (BHS), type-D personality (NA), and previous suicide attempts ( Table 3 ).
The small sample in this study limits the generalizability of its results. However, notwithstanding this limitation, the present findings have revealed differences between depressed patients according to the presence of type-D personality with respect to BSS, BHS, and BIS scores. In addition, the age was younger for the group with type-D personality than for the group without this personality. It is possible that the age may affect total DS-14 score. However, multiple linear regression analysis revealed that the association between total DS-14 score and age was not statistically significant (p=0.28). More studies involving larger samples and evaluating differences between subjects with and without the type-D personality are needed. 
